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The NCI Plots and the Optimized Structures
Fig. S1 Dependence of the reduced density gradient on the electron density multiplied by the sign of the second Hessian eigenvalue, so called NCIplot for 2 S Na + .
Fig. S2
Dependence of the reduced density gradient on the electron density multiplied by the sign of the second Hessian eigenvalue, so called NCIplot for 3 S Na + .
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Fig. S3
Dependence of the reduced density gradient on the electron density multiplied by the sign of the second Hessian eigenvalue, so called NCIplot for 1 R Na + .
Fig. S4
Dependence of the reduced density gradient on the electron density multiplied by the sign of the second Hessian eigenvalue, so called NCIplot for 2 R Na + .
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Fig. S5
Dependence of the reduced density gradient on the electron density multiplied by the sign of the second Hessian eigenvalue, so called NCIplot for 3 R Na + .
Fig. S6
The optimized structures of the 1 S Li + complex (B97D/6-311++G**/DFBS). Hydrogen atoms were removed except of important ones to improve the clarity of the pictures. Colour codes: light blue, white, red, blue, and brown correspond to carbon, hydrogen, oxygen, nitrogen, and lithium, respectively. Colour codes of the isosurfaces: the weak-, the strong attractive-, and the strong repulsive interactios are in green, blue, and red, respectively. The black arrows indicate the isosurfaces discussed in the text.
Fig. S7
The optimized structures of the 1 R Li + complex (B97D/6-311++G**/DFBS). Hydrogen atoms were removed except of important ones to improve the clarity of the pictures. Colour codes: light blue, white, red, blue, and brown correspond to carbon, hydrogen, oxygen, nitrogen, and lithium, respectively. Colour codes of the isosurfaces: the weak-, the strong attractive-, and the strong repulsive interactios are in green, blue, and red, respectively. The black arrows indicate the isosurfaces discussed in the text.
Fig. S8
The optimized structures of the 1 S K + complex (B97D/6-311++G**/DFBS). Hydrogen atoms were removed except of the important ones to improve the clarity of the pictures. Colour codes: light blue, white, red, blue, and cyan correspond to carbon, hydrogen, oxygen, nitrogen, and potassium, respectively. Colour codes of the isosurfaces: the weak-, the strong attractive-, and the strong repulsive interactios are in green, blue, and red, respectively. The black arrows indicate the isosurfaces discussed in the text.
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Fig. S9
The optimized structures of the 1 R K + complex (B97D/6-311++G**/DFBS). Hydrogen atoms were removed except of the important ones to improve the clarity of the pictures. Colour codes: light blue, white, red, blue, and cyan correspond to carbon, hydrogen, oxygen, nitrogen, and potassium, respectively. Colour codes of the isosurfaces: the weak-, the strong attractive-, and the strong repulsive interactios are in green, blue, and red, respectively. The black arrows indicate the isosurfaces discussed in the text.
Fig. S10
Dependence of the reduced density gradient on the electron density multiplied by the sign of the second Hessian eigenvalue -so calledNCI plot for 1 S Li + .
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Fig. S11 Dependence of the reduced density gradient on the electron density multiplied by the sign of the second Hessian eigenvalue -so calledNCI plot for 1 R Li + .
Fig. S12
Dependence of the reduced density gradient on the electron density multiplied by the sign of the second Hessian eigenvalue -so called NCIplot for 1 S K + .
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Fig. S13 Dependence of the reduced density gradient on the electron density multiplied by the sign of the second Hessian eigenvalue -so called NCIplot for 1 R K + .
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The NBO Analysis of the 1 S Na + Isomer
The NBO analysis of 1 S Na + isomer was done at the PBE0/6-311G**//B97D/6-311++G**/DFBS level of theory using the NBO program version 3.1 as is implemented in Gaussian 09. S1,S2 Wiberg bond indexes (WBI) of about 1.4 of both C-O bonds in the carboxylate group demonstrate the π-electron delocalization over the COO -group. In the main text, it is shown using the NCI plot that the O -(3)−H + (4) ionic pair has a non-negligible covalent character. This agrees with a low value of WBI of the O - (3) is involved in the charge transfer to the σ* orbital of the H + (4)−N(5) bond, while the second one is involved in the delocalization of the electrons over the COO -moiety. In summary, the Lewis structure can be draw as the COO -moiety with delocalized π-electrons that interacts with the σ* orbital of the H + (4)−N(5) bond. This interaction has mostly Coulombic character however it has a slight covalent character in agreement with the NCI plot. 
The Relaxed Potential Energy Surface Scans
Fig. S14 The relaxed PES scan of the proton migration from N(5) to O-(3) in 1 S Na + at the B97D/6-311++G**/DFBS level of theory.
Fig. S15
The relaxed PES scan of the proton migration from N(5) to O-(3) in 1 R Na + at the B97D/6-311++G**/DFBS level of theory. Standard orientation: Standard orientation: Standard orientation: Standard orientation: Standard orientation: ------------------------------------------------------------------- Standard orientation: Standard orientation: Standard orientation: 
---------------------------------------------------------------------
3RNa + E(RB97D) = -
Standard orientation: ---------------------------------------------------------------------
Center Atomic Atomic Coordinates (Angstroms) Number Number Type X Y Z --------------------------------------------------------------------- 1 6 0 -0.--------------------------------------------------------------------- Center Atomic Atomic Coordinates (Angstroms) Number Number Type X Y Z --------------------------------------------------------------------- 1 6 0 -0------------------------------------------------------------------------------------------------------------------------------------------ Center Atomic Atomic Coordinates (Angstroms) Number Number Type X Y Z --------------------------------------------------------------------- 1 6 0 -0--------------------------------------------------------------------- 1 S K + E(RB97D) =--------------------------------------------------------------------- Center Atomic Atomic Coordinates (Angstroms) Number Number Type X Y Z ----------------------------------------------------------------------------------------------------------------------------------------- 1 R K + E(RB97D) = -
Standard orientation: ---------------------------------------------------------------------Center Atomic
Atomic Coordinates (Angstroms) Number Number Type X Y Z ---------------------------------------------------------------------1 6 0 -0. 
---------------------------------------------------------------------
